We apply Bogoliubov compensation principle to the gauge electro-weak interaction. The nontrivial solutions of compensation equations lead to determination of parameters of the theory including value of gauge electro-weak coupling g(M 2 W ) 0.62 and the t-quark mass m t = 177 GeV in satisfactory agreement with the experimental values. The results strongly support idea oft t condensate as a source of the electro-weak symmetry breaking. The approach also gives predictions for experiments at LHC and TEVATRON. In particular, very large mass of the composite Higgs boson is obtained, which means prediction of a negative result of Higgs boson searches at LHC. The indications (CDF) for state with mass 145 GeV are interpreted as a manifestation of I = 1, J = 1 bound state of two W . Corresponding cross-sections and decay widths are estimated.
Compensation equation for anomalous tree-boson interaction
In works [1, 2, 3, 4, 5, 6] N.N. Bogoliubov compensation principle was applied to studies of spontaneous generation of effective non-local interactions in renormalizable gauge theories. N.N. Bogoliubov compensation principle [7, 8, 9] was very succesfully applied to non-perturbative problems in ststistical physics (superfluidity, supercoductivity etc. The first application of Bogoliubov compensation principle to problems of the quantum field theory see [10] .
At the present time quite important problem of QFT consists in studying of a spontaneous generation of effective theories. The compensation approach allows to check if an effective interaction could be generated in a chosen variant of a renormalizable theory. In view of this one performs "add and subtract" procedure for the effective interaction with a form-factor. Then one assumes the presence of the effective interaction in the interaction Lagrangian and the same term with the opposite sign is assigned to the newly defined free Lagrangian.
We start with EW Lagrangian with 3 lepton and quarks with gauge group SU (2) . where we use the standard notations. In accordance to the Bogoliubov approach in application to QFT we look for a non-trivial solution of a compensation equation, which is formulated on the basis of the Bogoliubov procedure add -subtract. 4 G ε abc (g µν (q ρ pk − p ρ qk) + g νρ (k µ pq − q µ pk) + g ρ µ (p ν qk − k ν pq) + + q µ k ν p ρ − k µ p ν q ρ ) F(p, q, k) δ (p + q + k) + ...; (1.4) where F(p, q, k) is a form-factor and p, µ, a; q, ν, b; k, ρ, c are respectfully incoming momenta, Lorentz indices and weak isotopic indices of W -bosons. We mean also that there are present fourboson, ...
Effective interaction (4.1) is usually called anomalous three-boson interaction and it is considered for long time on phenomenological grounds [11] . Note, that the first attempt to obtain the anomalous three-boson interaction in the framework of Bogoliubov approach was done in work [12] . Our interaction constant G is connected with conventional definitions in the following way
The current limitations for parameter λ read [13] λ = − 0.016 
Let us consider expression (1.2) as the new free Lagrangian L 0 , whereas expression (1.3) as the new interaction Lagrangian L int . It is important to note, that we put into the new free Lagrangian the full quadratic in W term including boson self-interaction, because we prefer to maintain gauge invariance of the approximation being used. Indeed, we shall use both quartic term from the last term in (1.2) and triple one from the last but one term of (1.2). Then compensation conditions (see for details [1] ) will consist in demand of full connected three-gluon vertices of the structure (1.4), following from Lagrangian L 0 , to be zero. This demand gives a non-linear equation for form-factor F. Now in view of obtaining the first approximation we would make the following assumptions. 1) In compensation equation we restrict ourselves by terms with loop numbers 0, 1. 2) We reduce thus obtained non-linear compensation equation to a linear integral equation. It means that in loop terms only one vertex contains the form-factor, being defined above, while other vertices are considered to be point-like. In diagram form equation for form-factor F is presented in 1. Here four-leg vertex correspond to interaction of four bosons due to our effective threefield interaction. In our approximation we take here point-like vertex with interaction constant proportional to g G. 3) We integrate by angular variables of the 4-dimensional Euclidean space.
We look for a solution with the following simple dependence on all three variables
Thus we have
Here x = p 2 and y = q 2 , where q is an integration momentum, N = 2. The last four terms in brackets represent diagrams with one usual gauge vertex (see three last diagrams at 1). We introduce here an effective cut-off Y , which bounds a "low-momentum" region where our non-perturbative effects act and consider the equation
We shall solve equation (1.8) by iterations. The second iterations gives the following equation
where γ is the Euler constant. We look for solution of (1.10) in the form 
Knowing form (1.11) of a solution we calculate both sides of the equation in two different points in interval 0 < z < z 0 and having four equations for four parameters solve the set. With N = 2 this gives g(z 0 ) = 0.60366 ; z 0 = 9.61750 ; C 1 = − 0.035096 ; C 2 = − 0.051104 .
(1.14)
We consider the neglected terms of the equation as perturbations to be taken into account in forthcoming studies.
We have one-loop expression for α s (p 2 )
We normalize the running coupling by condition 
Four-fermion interaction of heavy quarks
Let us remind that the adequate description of low-momenta region in QCD can be achieved by an introduction of the effective Nambu -Jona-Lasinio interaction [15, 16] (see recent review [17] ). In the framework of the compensation approach the spontaneouis generation of NJL-type interaction was demonstrated in works [2, 3] . In these works pions are described as bound states of light quarks, which are formed due to the effective NJL interaction with account of QCD corrections.
In the present work we explore the analogous considerations and assume that scalar fields which substitute elementary Higgs fields are formed by bound states of heavy quarks t, b. This possibility was proposed (1989 -1990) in works by Y.Nambu, V.Miransky, M.Tanabashi, K.Yamawaki, W.Bardeen, C.Hill, M.Lindner [18, 19, 20] and was considered in a number of publications (see, e.g. review by M.Lindner [21] ). It comes clear, that estimates of mass of the t-quark in this model gives result which exceeds significantly its measured value. In the present work we obtain the fourfermion interaction in the framework of Bogoliubov compensation approach, while in the previous works on the model the interaction was postulated. In our approach parameters of the problem are obtained as an unique solution of a set of equations quite analogously [2, 3] . In particular we shall see that the t-quark mass is quite consistent with the current data.
We have started with Lagrangian (1.1) in which both gauge bosons W and spinor particles (leptons and quarks) are massless. As the first stage we consider approximation in which only the most heavy particles aquire masses, namely W -s and the t-quark while all other ones remain massless. In view of this we introduce left doublet
Then we study a possibility of spontaneous generation [1, 2, 3, 5] of the following effective non-local four-fermion interaction
where α, β are colour indices. We shall formulate and solve compensation equations for formfactors of the first two interaction, while consideration of the two last ones is postponed for the next approximations. Here we follow the procedure used in works, which deal with four-fermion Nambu-Jona-Lasinio interaction. However coupling constants G 3 , G 4 essentially influence the forthcoming results. In this section N = 3 and a kernel term in equations is the following
Λ is auxiliary cut-off, which disappears from all expressions with all conditions for solutions be fulfilled. The compensation equation corresponds to set of diagrams at 2 Introducing substitution G 1 = ρḠ, G 2 = ωḠ and comparing the two equations (2.3, 2.4) we get convinced, that both equations become being the same under the following condition
and we are rested with one equation
Here we omit all terms containing auxiliary cut-off Λ due to their cancellation. Performing consecutive differentiations of Eq.(2.6) we obtain the following differential equation for
The equation is equivalent to integral equation (2.6) provided the following boundary conditions being fulfilled
Note that just boundary conditions (2.8) lead to cancellation of all terms containing Λ. Differential equation is a Meijer equation and the solution of the problem is the following
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Doublet bound stateΨ L T R
Let us study a possibility of spin-zero doublet bound stateΨ L T R = φ , which can be referred to a Higgs scalar. With account of interaction (2.1) using results of the previous section we have the following Bethe-Salpeter equation, in which we take into account the t-quark mass (see 3)
where the modified integral operator K * is defined in the same way as operator (2.2) withȲ = ∞ and lower limit of integration 0 being changed for the t-quark mass m 2 t . Then we have again differential equation
where the main difference is the other sign of the last term, while variable z is just the same as in (2.6) with account of relation ω = 
Solution of the problem is presented in the following form
where C i for given µ are uniquely defined by boundary conditions. We define interaction of the doublet φ with heavy quarks
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Non-perturbative effects in the electro-weak theory versus TEVATRON and LHC data Boris Arbuzov where g φ is the coupling constant of the new interaction to be defined by normalization condition of the solution of equation (4.6).
Using standard perturbative method we obtain for the mass of the bound state under consideration the following expression in the same way as in [3] .
Here α s (z) is the strong coupling with standard evolution, normalized at the t-quark mass, and we put m = m t . Provided term with brackets inside I 5 being positive, bound state φ is a tachyon. Let us recall the well-known relation for t-quark mass, which is defined by non-zero vacuum average of (φ * 2 + φ 2 )/ √ 2. It reads
where η = 246.2 GeV is the value of the electro-weak scalar condensate. However in our approach there are additional contribution to this mass, e.g. due to diagram shown at 4.
That means that for experimental value of the t-quark we take the modified definition
According to these diagrams we have the following expression for ∆M
.
Here the first term corresponds to gluon exchange between external legs and the second term corresponds to gluon exchanges inside the loop calculated with account of standard RG mass evolution. Contributions of gluon exchanges from external legs to internal lines cancel. Now parameter f defined in (3.7) is the following Due to relation (2.8) factor f in (3.7, 3.9) is slightly larger than 2. For strong coupling α s (z) we use the standard one-loop expression
. α s (µ) = 0.108 ; (3.10) where for strong coupling at the t-quark mass we take its value obtained by evolution expression (3.10) from its value at M Z : α s (M Z ) = 0.1184 ± 0.0007. Let us consider the possibility when relation (3.5) leads to a tachyon state. For Higgs mechanism to be realized we need also four-fold interaction
Coupling constant in (3.11) is defined in terms of the following loop integral
From well-known relations η 2 = −m 2 φ /λ and the Higgs mass squared M 2 H = − 2 m 2 φ we have
From (3.7) and (3.13) we have useful relation
We obtain g φ from a normalization condition, which is defined by diagrams of 5 
Here we use strong coupling at the t-quark mass (3.10) and perform necessary calculations. In doing this we proceed in the following way: for six parameters µ, g φ , η, m t , M H , f we have five relations (3.7, 3.13, 3.14, 3.16) 
BR(H → Z Z) = 25.6% ; BR(H →t t), = 23.0% .
Thus our approach predicts, that unfortunately quest for Higgs particle at LHC will give negative result. Maybe one could succeed in registration of slight increasing of cross-sections p + p → 
W-hadrons and CDF Wjj anomaly
Thus we have triple interaction
with uniquely defined form-factor F(p i ). It was done of course in the framework of an approximate scheme, which accuracy was estimated to be (10 − 15)%. Interaction (4.1) increases with increasing momenta p and corresponds to effective dimensionless coupling being of the following order of magnitude Thus for sufficiently large momentum interaction (4.1) becomes strong and may lead to physical consequences analogous to that of the usual strong interaction (QCD). In particular bound states and resonances constituting of W -s (W-hadrons) may appear. Let us estimate the typical scale for the effect. We know that in QCD upper bound of a region of really strong interaction (nonperturbative region) is around 600 MeV where α s 0.5 that is coupling g s = √ 4πα s = 2.5. So we have to equate g e f f (4.2) to this value and define the typical value p typ that gives
where we have taken for modulus of λ its maximal value from limitation (1.6). Now we have the lightest hadron -the pion with mass 140 MeV for typical scale 600 MeV in QCD and for estimated p typ (4.3) we have possible mass of the lightest W-hadron
The excess detected in work [27] is situated just in this region. So one might try to consider interpretation of effect [27] as a manifestation of a W -hadron.
Here we would apply these considerations along with previous results to data indicating on an excess in jet pair production accompanied by W at TEVATRON [27] in region of j j invariant mass 120 − 160 GeV .
Let us assume that this excess is due to existence of bound state X of two W . This state X is assumed to have spin 1 and weak isotopic spin also 1. Then vertex of XWW interaction has the following form
where Ψ is a Bethe-Salpeter wave function of the bound state. The main interactions forming the bound state are just non-perturbative interactions (4.1, 4.5). This means that we take into account exchange of vector boson W as well as of vector bound state X itself. In diagram form the corresponding Bethe-Salpeter equation is presented in 6. and obtain the following equation
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09 . Now interaction (4.5) with parameters (4.14) defines reactions of X ± , X 0 production at TEVA-TRON and their decays. Bound states X interact with fermion doublets ψ L due to diagram presented at 7. The effective interaction is described by the following expression
Due to interactions (4.5, 4.17) there are the following decays of bound states X X ± → W ± + γ ; (85.9%); X ± → ud (dū) (9.5%);
Taking into account other quarks and leptons we obtain total widths and necessary branching ratios
where we associate a jet with each quark. Small total widths do not contradict to data [27] because the observed width of the enhancement corresponds to experimental resolution. One has also to bear in mind that real masses of neutral and charged X may differ by few GeV . For estimation of X production cross-sections we have to take into account that according to EW gauge invariance isotopic triplet X a necessarily interacts with gauge field W a and the interaction vertex is just the gauge one with the same coupling g
where Φ κ,g (p i ) are form-factors, which are equal to unity for W momentum k = 0 and other two momenta p, q on the mass shell, κ is the well-known parameter describing quadrupole interaction of a vector particle. In the present approximation κ = 0. Effective total energy for partons' collisions at TEVATRON is around 330 GeV that is essentially smaller than typical value (4.3). Thus, for estimates of cross-sections at TEVATRON we take Φ g = 1. However at LHC energy is essentially larger and form-factors influence results. For the sake of estimates we will take for LHC
where we take for the energy of parton collisions one fifth of the total energy bearing in mind that point-like interaction leads to increasing cross-sections. In doing assumption (4.21) we take into account that in the first approximation 
Taking into account branching rations (4.19) we obtain for additional W j j and Z j j production in the region of enhancement the following estimate. We also divide cross-section for jet − jet production into two parts: with accompanying γ and without γ
Total cross-section for W j j + W j jγ (1.75 pb) occurs to be considerably smaller than result [27] σ (W j j) = 4.0 ± 1.2 pb whereas small value for Z j j production quite agrees with [27] data. However just recently results of D0 appear [25] , which do not support large value for σ (W j j) and give upper limit for cross-section under study σ (W j j) < 1.9 pb (95% C.L.). As a matter of fact our result (4.23) evidently does not contradict both experimental results, because it differs from CDF number by less than two s.d..
The production of radial excitations X i may be compared with data on search of resonant WW and W Z production [32] . The results following from values of parameters (4.15, 4.16) We see that here we also have no contradiction with data (4.25). Let us emphasize that this process is quite promising for checking of our scheme, because we not only predict additional contribution (4.27) but we insist that this additional contribution means production of narrow resonance X ± with mass around 145 GeV which decays mostly to W ± + γ.
Results of this section are obtained in work [34] . For calculations of cross-sections and decay widths the CompHEP package [35] was used.
Conclusion
To conclude we would emphasize, that albeit we discuss quite unusual effects, we do not deal with something beyond the Standard Model. We are just in the framework of the Standard Model. What makes difference with usual results are non-perturbative non-trivial solutions of compensation equations. With the present results we would draw attention to two important points. Firstly, the unique determination of gauge electro-weak coupling constant g(M W ) and calculation of the t -quark mass in close agreement with experimental values. These results strengthen the confidence in the correctness of applicability of Bogoliubov compensation approach to the principal problems of elementary particles theory. Secondly, we have seen, that non-perturbative contributions lead to prediction of experimental effects which are investigated at LHC and TEVATRON. These predictions at least do not contradict to the totality of data. More than that, there are some indications on agreement of several important effects with the predictions (the almost proved absence of Higgs scalar in the most popular region, a possible W W -bound state).
